Shallow, still-water wetlands on the New England Tablelands, an upland region of eastern Australia, have changed in the past 160 years in their types, abundance and in the diversity of their water regimes. These changes have been natural, intentional or the unintentional consequences of management actions. Changing attitudes and land-use and management practices have led to a large proportion of natural wetlands being drained or dammed, but with a relatively high proportion of those remaining being conserved in some way. The water regimes of those that remain have been greatly altered, usually increasing their stability (more continuously either inundated or dry). Farm dams and domestic water-storage dams are two new and distinct wetland types that are far more numerous than the wetland types in the original landscape. We discuss how changes in water regime have modified wetland attributes. Two case studies: Mother of Ducks Lagoon and the Llangothlin group of lagoons, are used as examples of how attitudes towards wetlands and reasons for water regime alteration have interacted with the tenure and management of wetlands on local, regional, national and international scales.
Introduction
The New England Tablelands of north eastern New South Wales (NSW) were rich in shallow, still-water wetlands when first settled by Europeans 160 years ago. The present number of natural wetlands on the tablelands is far smaller than at first settlement. The reduction in number has been accompanied by changes to water regimes and the creation of new types of wetlands. These changes result from a history of intentional and unintentional alterations, as well as cycles of natural processes. An understanding of the reasons for, and consequences of, water regime changes in the past two centuries provides insight into the interactions of social, economic and political factors with ecological processes in causing the present system of wetlands. This paper aims to trace the reasons for water regime changes and wetland degradation in shallow wetlands on the New England Tablelands. The influence of local, regional and more recent national and international interests on the ecology and management of the different types of wetlands in the region is discussed and illustrated using two case studies.
Changes in wetlands result from natural environmental fluctuations (including catastrophic events), intentional modifications for particular land uses, or as an unintended consequence of these activities. Unintended changes reflect a lack of knowledge about wetlands, whereas intentional changes reflect attitudes to wetland values and sometimes are a response to natural fluctuations ( Figure 1 ). Many Australian shallow wetlands are temporary, and naturally fill or dry seasonally or aseasonally (Mitchell and Rogers, 1985; Brock, 1986; Paijmans et al., 1985) . As water levels fluctuate, so do aspects of water and sediment chemistry and the communities of organisms. Human land-use in the catchment or direct manipulation of wetland hydrology can also change these attributes. Most direct manipulations of hydrology are aimed at increasing the proportion of time that a wetland is either wet or dry, therefore making water levels more predictable, and facilitating ease of use of the wetlands as a resource. These changes are mostly permanent and are superimposed upon natural fluctuations. The management of wetlands has changed over time as private and public attitudes to them have changed. Past and current attitudes are reflected in the tenure applied to wetlands, which has a large influence on the management. Difficulties occur when new attitudes to wetlands, including prescriptions for management arising from regional, national and international interests, are superimposed over existing systems of tenure (concerned largely with local interests) ( Figure 1 ).
The New England wetlands
The New England Tablelands form an elevated plateau (altitude 800 to 1500 m above sea level) on the Great Dividing Range in north eastern New South Wales, Australia. The tablelands were first settled by Europeans between 1834 and 1860. The region's undulating, wooded landscape contained many wetlands, often fringed by naturally grassy areas attractive to farmers (Haworth, 1994) . The region lies between and is variably influenced by both the winter rainfall dominated temperate climate of southern Australia and the summer rainfall dominated subtropical climate of north eastern Australia. Despite a slight summer dominance, rainfall varies both within and between years. The average rainfall on the tablelands ranges from approximately 800 to 1000 mm per annum.
Most of the region's natural wetlands were shallow (less than 2 m maximum depth), had small catchments, and rarely overflowed. A few (locally called lagoons) were up to 4 m deep, and formed next to watershed boundaries in deflation basins sometimes bordered by lunettes of aeolian sand forming all or part of the eastern shore (Haworth, 1994) . Because the catchments are small, water levels are greatly influenced by the timing of periods of above or below average rainfall when evaporation is correspondingly low or high. The natural wetlands included: nearly permanent wetlands that dried only in extreme 1-in-20-year drought events; wetlands that flooded for several years and then dried for as long; seasonally filling wetlands; wetlands that might fill and dry several times a year; and patches of boggy ground that might waterlog and fill only in the wettest years.
The unpredictable and changing nature of these wetlands frustrated farmers and other land managers who wanted stable conditions for agricultural or other exploitation. We estimate that over 80% of the freshwater wetlands on the New England Table- lands were destroyed since settlement (Briggs, 1976; Creek, 1982; White, 1986; Haworth, 1994) . Almost all the remaining wetlands have been either drained or dammed. As water regime strongly influences plant establishment and persistence in these wetlands (Brock, 1991) , vegetation communities would also have been altered (Haworth, 1994) . While natural wetlands have undergone severe changes, two new wetland types have become increasingly common in the landscape: farm and domestic water-storage dams.
Alteration of water regimes -historical patterns

Early settlement
Before European agricultural settlement, the New England Tablelands were used by aboriginal groups, particularly during summer. There is no evidence of their altering the water regimes of the wetlands, although they probably harvested plant and animal foods from them.
The arrival of sheep and cattle in the 1830s-1850s caused landscape-scale changes to the wetlands and their water regimes because of catchment modification. Tree-clearing and tillage accompanied grazing from the 1850s. A period of rapid sedimentation of the lagoons resulted from erosion following the introduction of hoofed animals and the start of tree clearance. This is evidenced by a sediment layer in cores from three of the lagoons (Haworth, 1994) .
The rate of sedimentation eventually stabilized at low levels. However, the lagoons were shallower, which in combination with the use of fertilizers and fluctuations in climate changed the lagoons from lakes to well-vegetated swamps.
The first planned manipulations were drainage. The large areas of ephemerally inundated land were considered a disease and bogging risk for stock before widespread fencing. For example, Gardner (1854) described them as 'pernicious swamps' (cited in Haworth, 1994) . Drainage also provided grazing or cropping land that was already free of trees, had rich alluvial soils, and gave prolonged productivity after rainfalls. Many drainage attempts were successful, especially of small, ephemeral wetlands. However, complete drainage of the larger lagoons was frustratingly difficult (Gardner, 1854; cited in Haworth, 1994) . These manipulations were mainly planned and executed by individual landowners for their own particular purposes. They had a collective regional effect by producing a landscape of grazed, tree-cleared catchments around drained, grazed, cropped or dammed former wetlands.
The last half of the nineteenth century brought several decades of above-average rainfall. Drainage continued with the aim of increasing usable grazing and arable land. Land subdivision around larger lagoons induced competitive modification of water regime, with little regard for effects at the scale of the catchment or region. Communities, towns and transport were also developing, and small industries arose, all needing water. Damming or draining were solutions. Sometimes social attitudes were contradictory: the desire to get rid of water and improve land for grazing and farming (drainage) contrasting with the need for reliable water supply (damming).
As reliable supplies of water became valuable the overflow outlets of several wetlands were dammed. For example, in 1877 the overflow outlet of Llangothlin Lagoon was dammed and water used to power a saw mill and flour mill as well as for domestic use (G. Connah pers. comm.). Although this project was short lived, the structures can still be seen and the effect of the dammed outlet on water levels in Llangothlin Lagoon continues. From 1857, water was diverted from Barleyfields, Racecourse and Dangar's lagoons to the nearby goldfields while wet years prevailed (Bell, 1991) , thus altering water regime extensively.
Some lagoons or smaller wetlands and their surrounding grass-dominated vegetation became temporary camps for stock and their drovers. The top of the Great Divide, where the lagoons are situated, was the main route to the newly discovered and highly productive agricultural regions to the north. Small settlements were established nearby (such as Guyra on the shores of Mother of Ducks Lagoon; see below and Table 1 ), especially where roads followed the droving routes. The lagoon and immediate surrounds sometimes became the settlement's common land. Recreational use was made of wetlands: for racecourses; for picnicking and boating in wet years; and for shooting.
The 20th century
The 20th century continued the history of drainage and damming for agricultural, domestic, industrial and recreational uses. In the early 1900s an extended drought surprised land holders who had based their expectations on the wet decades of the 1880s and 1890s. The remaining wetlands were seen as drought fodder or as potential dams. Some larger lagoons were seen as water sources to be harnessed or drained. Horsedrawn scoops and other dam-building machinery were available by then, some imported from the USA.
Extraction of road-building materials from wetland shores, and alteration of wetland outlets by road building reflected local government activities. Digging of stock dams and the use of wetlands as drought fodder were sanctioned on a broader scale as regional Pastures Protection Boards in State Government Agencies took responsibility for provision of traveling stock reserves. Most of the larger remaining wetlands were on land under some kind of public tenure.
Farm dams in Australia have proliferated throughout this century. There was a marked increase in NSW during and after droughts in the 1960s and as fertilizers led to higher pasture productivity and more intensive stocking of smaller paddocks. Farm dams again reflect a need for reliable water supply in a variable climate. To maximize water capture, many have been constructed on water courses and in previously drained wetlands. Some wetlands that were originally ephemeral now consist of drained pasture above a dam at one end. The two desired extremes of controlled water regime, permanently wet and permanently dry, are found within the one former wetland.
The original types of wetlands differed in their probabilities of being manipulated, depending upon the original form (especially depth, size and persistence in a wet phase), tenure and surrounding landuses. The smallest or most ephemeral fared least well, Table 1 . Water regime and policy changes at Mother of Ducks (compiled from Briggs (1976) , Creek (1982) and White (1986) intentional -levee constructed -1 m depth -rehabilitation of water regime in Nature Reserve.
-JAMBA agreement for protection of migratory water birds being easily drained, and usually occurring within a single holding, so that no questions of public policy (at least in the 19th century) prevented their demise. Nevertheless, some survived by chance or choice, as boggy corners of paddocks or as temporary water supplies on stock routes. The largest lagoons, being most difficult to drain and of public interest (and often under public control), have all survived as wetlands, although greatly changed.
Alteration of water regimes: specific examples
In the past 100 years the publicly acknowledged conservation value of wetlands has increased. , 1996) . It is of particular interest that the multiple use, tenure and management of these wetlands have meant that only part of each system has been declared under these agreements.
Mother of Ducks Lagoon (30 • 23 S, 151 • 39 E)
Mother of Ducks Lagoon was the largest of the New England wetlands before drainage, and its eastern shore contains elements of a lunette at the foot of a ridge that forms part of the Great Divide (locally the watershed between east-flowing and west-flowing drainage basins). The township of Guyra has developed along the New England Highway on this ridge, and the lagoon has been integral to the town's development. The lagoon's history of water regime change (Table 1) is partly reflected in its present management for three major uses. Part of the 400 ha lagoon bed is managed as a Nature Reserve (97 ha), and the rest as grazing leases and a golf course. Because the lagoon outlet is about 2m lower than its original level (Briggs, 1976) , most of the Nature Reserve has been enclosed by a levee bank, which allows extended periods when the water level remains up to 1 m above the adjacent golf course and grazing land. The levee was built by the NSW NPWS as an Australian Bicentennial project in 1988, in response to and collaboration with a community effort to beautify the township of Guyra.
The present patterns of multiple use arise from the different and changing perceptions of the value of this wetland in its various states. Until recently, most changes involved lowering the water outlet level to facilitate more reliable use of the lagoon bed for grazing, cropping and for the golf course (Table 1) . Although those people promoting the beautification of Guyra wanted the reserve flooded for as much of the time as possible to attract waterbirds, water levels in the levee-enclosed part of the reserve fluctuate.
The Llangothlin wetlands (30 • 04 S, 151 • 46 E)
The Llangothlin wetlands consist of two large lagoons, Llangothlin (400 ha) and Little Llangothlin (100 ha) lagoons, a smaller shallower ephemeral wetland, Billy Bung (25 ha) which overflows to Little Llangothlin, and several intermittently wet swamps. The ecological functions and products of these wetlands are very difficult to consider in isolation for individual wetlands.
The variety of habitats for water birds, plants and other animals is increased if all the wetlands are considered: the variety of fluctuating water regimes largely account for this. Little Llangothlin provides the most permanent aquatic habitat and only dries in extreme drought. Llangothlin Lagoon dries completely about once in every 15-20 years, whereas Billy Bung is a more seasonal ephemeral habitat. Intermittent wetlands fill in wet phases when they rapidly develop aquatic plant and animal communities. For example, Bagot Road swamp holds water for 2-4 months in a wet season. Lagoon edges dry and re-wet at unpredictable intervals determined by the geomorphic features of individual lagoons and their catchments and climate.
The history of water regime change is outlined in Table 2 . At present the wetlands are managed for a variety of uses and have different tenures and conservation status. Little Llangothlin and part of Billy Bung are a Nature Reserve managed by the NPWS. In 1989 the water level was increased (outlet height raised) by 1m to its original maximum depth of 2m and grazing was removed from the lake shores in 1993. Llangothlin Lagoon is under multiple private ownership and is used primarily for grazing. However, it is also a Wildlife Management Area managed by the NPWS and as such a duck shooting season may be declared each year. The intermittent lagoons are on private land, many have been drained and all are grazed. Water bird species move freely between the wetlands depending on available habitat. For example, in a game shooting season, a mass movement of water birds from Llangothlin (the game shooting area) to Little Llangothlin (the nature reserve) occurs within minutes of the first shots.
The effect of water regime modification on wetlands as habitats
Water regime changes in natural wetlands
Draining wetlands influences both the total amount and the character of available wetland habitat. Draining and sedimentation of New England wetlands changed many deep, persistent, open-water lakes to shallower lakes with open water only in flood years (Haworth, 1994; Brock, 1991) . The complete draining of wetlands removes shallow meadow habitats from the landscape. Deep, open-water habitats tend to be occupied by beds of submerged aquatic plants and a Table 2 . Water regime changes in the Llangothlin lagoons (compiled from Briggs (1976) , White (1986) , Haworth (1994) rich planktonic community. In contrast, the edges of shallow lakes are usually occupied by diverse plant and invertebrate communities, often with emergent reed beds and protected areas occupied by floating aquatic plants. The natural fluctuations of water level in drought and flood years can increase the diversity of habitat types. As lake levels decrease, the open water decreases and the edge meadow community will move in towards the lake center. The changing mosaic of habitats provides the resources for some of the more charismatic parts of wetland communities, the water birds. Waterbird diversity is dependent on habitat diversity within and between the wetland systems in an area. Open water provides swimming and feeding habitat for a range of diving feeders such as the musk duck, blue bill duck, hard heads, coots and grebes. Persistent open water habitats will also attract pelican and cormorants. The tall emergent plant communities in deeper water provide nesting security for many species such as swamp hen. The rich plant and invertebrate communities of the shallow meadows are feeding habitat for a wide range of wading birds (e.g., stilts), dabbling ducks (e.g., gray teal and Pacific black duck) and for frog-catching species like egrets. Reduction in habitat diversity reduces the nesting habitat for a range of species. For example, reduction in the amount of semi-permanent habitat may displace large predatory birds such as sea eagles from the system.
The habitat value of new wetland types
Damming of less permanent wetlands for reservoirs and creation of semi-permanent farm dams also reduce the mosaic of habitats available. While at a regional scale it may seem that the permanent and semi-permanent habitats lost by drainage have been replaced by farm dams and reservoirs, this is far too simplistic. The attitude that replacement is a satisfactory substitute for lost wetlands is a threat to the conservation values of those wetlands. The new wetland types have steep sides and therefore little shallow edge habitat. Further, they are rarely of a scale where an extensive range of habitats develops. They are generally surrounded by cleared and highly modified agricul-tural land and have as a prime purpose the provision of water for stock and domestic uses. Most importantly they have been created to maximize reliability of water supply and so have very different patterns of water level fluctuation. Wetland communities rely on natural fluctuations of water level for habitat diversity. Unfortunately we know little of the specific water regime requirements of individual species and communities. This hampers our ability to predict the consequences of water regime changes in wetlands.
Even where works are undertaken for the creation or rehabilitation of wetlands for conservation there will be conflicts caused by the realities of each case. For example, rehabilitation works such as those undertaken at Mother of Ducks Lagoon will necessarily be aimed at particular species or groups of species. This may be due to financial limitations and a lack of knowledge of species requirements and also to physical constraints such as trade-offs between covariant factors such as maximum depth and slopes of the edges of the lagoon.
Tenure, management and changing attitudes
The development of tenure Early settlers hoped for immediate and future gains from wetlands that provided a reliable water supply. The natural fluctuations of water levels dashed these hopes and the response was to manipulate water regimes. Modification of water regime arose from local management action. It occurred in the absence of public policy, agreed values for wetlands, or guidelines on actions. As well as intentional water regime changes many unintentional changes occurred as a consequence of land-use in the wetland's catchment ( Figure 1 ). As uses of wetlands became more intensive and often extractive, more was invested in engineering: damming them and draining them. Such developments brought jobs or enjoyment to many people, even those who did not 'own' the wetland. However, as early as the 1890s conflicts emerged between those who saw natural values in a wetland (e.g., recreation and shooting) and those who would gain economically by manipulating it.
While a still-water wetland was under private tenure, no one was likely to argue against its manipulation -draining or damming were considered good management, the wetland had purely local value, and its ownership was exclusive. However, for a publicly owned wetland to be used or manipulated, people needed to agree on its management. The interest of the whole community was involved when a wetland was part of a town common. A wetland that was part of a network of watering and resting points along stock routes would have regional significance for the droving sector of the community. Various forms of tenure were granted, often retrospectively, to protect community or sectional interests. Sometimes local committees (e.g., town or shire councils, Pastures Protection Boards) managed the wetland and resolved conflicts over its uses. Nevertheless, public ownership often meant that wetland uses were little more controlled than on private land. Mother of Ducks is one of the most severely disturbed wetlands on the tablelands and in other publicly owned wetlands we still see activities that are not approved: digging for worms; sand extraction; shooting; and dumping of waste.
Present tenure and management of publicly owned wetlands
Despite some early examples of wetlands being reserved for local recreational use, the reservation of wetlands for conservation started only in the second half of the 20th century. Llangothlin Lagoon was conserved for the breeding of ducks for shooting in 1969 and neighboring Little Llangothlin Lagoon and Billy Bung wetland were conserved as a Nature Reserve in 1979 (Table 2 ). Dangar's Lagoon, a Traveling Stock Reserve, has been managed since about 1980 as a Wildlife Refuge, under a collaborative agreement between NPWS and the Pastures (now Rural Lands) Protection Board.
These actions represent a realization that the New England wetlands had more than local or regional significance. Waterbirds, waterfowl in particular, moved throughout the State, and beyond. Their habitats needed to be widely conserved for their survival. Indeed, two of these wetlands (Mother of Ducks and Little Llangothlin) have recently joined the national conserved estate and have been designated wetlands of international significance (Tables 1 and 2) . However, these wetlands are reserved as part of wider networks, rather than because they have specific uniqueness; they are not conserved just to represent high-altitude, medium latitude, Australian, ephemeral, shallow-water wetlands. That has been coincidentally achieved, but only for some types of New England wetlands. Some larger, deeper, more persistently wet lagoons are conserved; the smaller, shallower, often-dry wetlands are not, despite being locally the more numerous and 'representative'. Inducements to value and conserve such wetlands must be provided at the level of individual farm planning.
The aspirations of NPWS clearly differ from those of previous managers, as reflected in the rehabilitation of wetlands toward their original state, and the management for public access. NSW NPWS has carried out more engineering and construction on wetlands than most private land holders in recent years: infilling a cutting in the lunette of Little Llangothlin to 'restore' its water level; building the levee-and-moat system on part of Mother of Ducks to retain an undrained area within the Reserve; and erecting hides, artificial islands and observation platforms for public education at Mother of Ducks and Dangar's Lagoons.
How regional, national and international interests influence local management
The State and Federal authorities usually recognize existing local interests in newly reserved wetlands: by agreement, cattle continued to graze in Little Llangothlin Nature reserve until 1989, and traveling stock use Dangar's Lagoon in drought; NSW NPWS continues to manage the internationally declared wetlands, rather than the federal government body Environment Australia or international organizations.
The two case studies illustrate wetland systems with multiple tenure and diverse management aims (Tables 1 and 2 ). The Llangothlin group of lagoons includes a duck shooting reserve just two km from wetlands set aside for wildlife conservation and scientific research. Within a few km of them lie several ephemerally flooded corners of grazed paddocks on private land. Under their separate tenures, these wetlands satisfy diverse aims, yet function as a closely linked system. Birds move between them readily, no doubt dispersing plant and invertebrate propagules as they do. In contrast, Mother of Ducks lagoon contains, within the one wetland, a nature reserve, grazing leases, and a golf course. The co-existence was very uneasy, and large scale engineering works were required to satisfy the widely disparate water regime requirements of the three uses. While tenure largely reflects past attitudes it does not necessarily prescribe management (Figure 1) . Freehold land will be managed for agricultural productivity, but that does not prevent land holders from conserving wild plant and animal life on their land. Several private properties are listed as Wildlife Refuges because of the land holders' interest in conserving wildlife on their wetlands.
Forms of public tenure, on the other hand, come with policy guidelines for their major uses: Traveling Stock Reserves, Nature Reserves, Wildlife Management Areas all have prescribed predominant uses and unacceptable, proscribed uses. State or national recognition further defines values that must be protected through the wetland's management. Changes from private tenure to public control result from recognition of the values of wetlands. Unfortunately, recent recognition of value comes not only from increased awareness of value but because wetlands retaining significant natural and biological values have become increasingly rare. Locally or privately profitable agricultural or extractive land-uses are now seen as conflicting with regional, state or national interests when they degrade the natural and biological values of wetlands. Without binding agreements limiting damaging land-uses, a change from private to public tenure has been seen as the only way to conserve valuable wetlands.
Possible future directions
Local, regional, national and international awareness of the value of wetlands has increased from the 1970s onwards. This is evidenced by recent Federal and NSW legislation (Endangered Species Protection Act 1992, NSW Threatened Species Conservation Act 1995) which goes beyond the protection of endangered species, and legislates for the abatement of threatening processes and the identification and protection of endangered communities. Both of these will need to be considered when planning regional conservation of New England's wetlands.
Even more recently both the State and Federal Governments have moved towards management policies for wetlands (Environment Australia, 1997; New South Wales Department of Land and Water Conservation, 1996) . The NSW Wetland Management Policy has as its goal "the ecologically sustainable use, management and conservation of wetlands for the benefit of present and future generations". So how are these policies to be implemented? If wetlands are not purchased to conserve them, as is essential for the wider implementation of such broad policy aims, then the management of all wetland types in a region must be considered.
In NSW, the government has State Environmental Planning Policies (SEPP, NSW Environmental Plan-ning and Assessment Act, 1979) to control land uses that might harm parts of the environment that they want preserved. One such policy, SEPP 14 (coastal wetlands) aims to curtail excessive development on the NSW North Coast where that development threatens wetland values. SEPP 14 defines wetlands and requires environmental impact assessment for any proposed development in those particular wetlands. The implementation of SEPP 14 highlights some major difficulties in implementing policies that represent a loss of rights that have been traditionally enjoyed.
A major problem is to define wetlands clearly. In the case of SEPP 14, there are criteria that define a wetland, but the public perception still seems to be that a more ephemeral wetland is less important, or less of a wetland, than those that are more permanently flooded (Stapleton, 1996) . Awareness of the importance of the dry phase of a temporary wetland often eludes biologists, so it is not surprising when community attitudes show a lack of appreciation. Recognition of the role of water regime is increasing but is still not well understood (Land and Water Resources Research and Development Corporation, 1996) .
Perhaps most important is the concept of regional representativeness, both for conservation and for the creation and rehabilitation of wetlands (Bedford 1996; Zedler, 1996) . The remaining New England wetlands are not representative of the former diversity of types and water regimes. The notion of representativeness (Pressey, 1995) of reserved areas has yet to be applied to wetlands in NSW, although it is government policy to achieve comprehensive, adequate and representative conservation. The types of wetlands not currently represented in reserved areas include small, ephemeral, very shallow ones that mostly exist on private land.
Another major problem when dealing with private land is that the affected groups can have considerable political influence. For example, ten years after the implementation of the coastal wetlands policy (SEPP 14) there is still pressure from farmers to have it abandoned (Stapleton, 1996) . Political pressure would be at least as strong in inland areas such as New England where population densities are lower and the majority of the population are directly or indirectly involved in land management. More recently SEPP 46, which addressed the problem of excessive land clearance, encountered similar resistance. SEPP 46 required changes to land management that had been practised for generations, leading to difficult questions of equity.
Policies that attempt to achieve cooperative management for the conservation of wetlands will only be effective if accompanied by awareness of the range of wetland types, notably those that have largely disappeared and are not charismatic. It is possible that widespread publicity, aimed at increasing awareness preceding the implementation of a policy instrument (such as an SEPP), may lead to pre-emptive destruction of wetlands. However, the increasing participation of land holders in collaborative groups dedicated to improved land-use at a catchment or local scale will enhance awareness of wetlands. These groups usually advocate the principles of total catchment management and are likely to be important in at least halting the degradation of remaining wetlands, and possibly in increasing conservation values of artificial wetlands (by excluding stock, planting vegetation, etc.).
We may see collaborative conservation agreements between government and land holders, prescribing management for these wetlands. The agreements might even prescribe the water regimes. But first, the threatened wetland type needs to be widely recognized and valued. To date, conservation and endangered biota issues have largely been determined at the level of species rather than ecosystem type. A broader awareness of the value of wetlands as systems is needed before non-charismatic ephemeral wetland types will be valued.
Even though the climate is right for change in community and political attitudes, change must be directed by management guidelines that take account of the best science available. Our patchy ecological understanding of the responses of systems to water regime change continues to impede our ability to manage wetlands effectively. Greater ecological knowledge is also important in the rehabilitation and creation of wetlands and progress in this area may facilitate some reversal of loss in the future (Brock and Britton, 1995; Froend et al, 1993; Rea and Ganf, 1994) . Lack of knowledge of the ecological consequences of water regime change has been responsible for a large part of the loss and degradation of the New England wetlands. A lack of understanding can also be a problem where desirable ecological outcomes are quite different from, or in conflict with, the aims of management. Also, while the ecological consequences of management may be acceptable for a particular site they could be a problem at the regional scale if a large proportion of wetlands suffer a similar fate.
Wetlands and their water regimes will continue to be altered. Such alterations will hopefully be planned to maintain and rehabilitate wetlands, rather than degrade them. The implications of water regime alteration to the wetland systems must be considered on a wide range of temporal and spatial scales before alterations are made. It is up to scientists and managers to direct the increase in public awareness to manage wetlands for a sustainable future. This can only be achieved if our understanding of the effects of water regime changes on the ecological processes in wetlands continues to increase and is communicated so that it can influence attitudes and management actions.
